SIEMENS Device Specifications

Absolute Maximum Ratings

Ambient temperature under bias (Ta) «..cooovvvreeiriiiee —-40to+ 85°C
Storage temperature (Tar) e —-65t0+150°C
Voltage on V. pins with respect to ground (Fss) «..coouvimnenincinnncne. -05Vto65YV
Voltage on any pin with respect to ground (Fgg) .....cooiiimeinieninnnncnn -05Vio Vg +05V

Input current on any pin during overload condition ...
Absolute sum of all input currents during overload condition

Power diSSIPAtioN......c.civiiiiiniiir e

Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent
damage of the device. This is a stress rating only and functional operation of the device at
these or any other conditions above those indicated in the operational sections of this spec-
ification is not implied. Exposure to absolute maximum rating condifions for longer periods
may affect device reliability. During overload conditions (Viy > Voo 0r Viy < Vsg) the Voltage
on Vg pins with respect to ground (V) must not exceed the values defined by the absolute
maximum ratings.
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SIEMENS Device Specifications

DC Characteristics
Ve =8V +10%,—-15%; Ves=0V; T,=0Ct070°C for the SAB-C501
To=—-40Ct085°C for the SAF-C501

Parameter Symbol Limit Values Unit | Test Condition
min. max.
Input low voltage (except EA, | ¥, -05 02Ve—01|V |-
RESET)
Input low voltage (EA) Vi -05 02V;—-03(V |-
Input low voltage (RESET) Vs -0.5 02Ve+01 |V -
Input high voltage (except Vu 02 Vee+0.9 | Ve + 05 vV |-
XTAL1, EA, RESET)
input high voltage to XTAL1 | ¥, 0.7 Vee Vec +0.5 Vv
Input high voltage to EA, Viaa 0.6 Ve Vec + 0.5 v |-
RESET
Output low voltage VoL - 045 Vv I =1.6 MAY
(ports 1, 2, 3)
Output low voltage VoLt - 045 A I =3.2mAY
(port O, ALE, PSEN)
Output high voltage Vou 24 - V | loy=—80uA,
(ports 1, 2, 3) 0.9 Ve - Ion=-10pA
Output high voltage Von1 2.4 - \' JTon =—800 nA 3,
(port 0 in external bus mode, 0.9 Ve - Ioy=—80 pA2
ALE, PSEN)
Logic 0 input current I -10 -50 MA [Vy=045V
(poris 1, 2, 3)
Logical 1-to-0 transition cur- | I, - 65 - 650 A V=2V
rent (ports 1, 2, 3)
Input leakage current 1, - +1 PA | 045 <V y< Ve
(port 0, EA)
Pin capacitance Co - 10 pF |fo=1MHz,
T,=25C
Power supply current:
Active mode, 12 MHz" | I - 21 mA | Vee=5V,4
Idle mode, 12 MHz " Irc - 48 mA | V=5V,
Active mode, 24 MHz? | I - 36.2 mA | Vee=5V,4
Idle mode, 24 MHz? I - 8.2 mA | Vee=5V,?
Active mode, 40 MHz? [ I - 56.5 mA | Vee=5V,4
Idle mode, 40 MHz? I - 12.7 mA | Vge=5V,9
Power Down Mode Inp - 50 MA (Vee=2...55V3
Semiconductor Group 9-2
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SIEMENS Device Specifications

2)

3

4]

5)

7

Capacitive loading on ports 0 and 2 may cause spurious noise pulses to be superimposed on the ¥, of ALE
and port 3. The noise is due to external bus capacitance discharging into the port 0 and port 2 pins when
these pins make 1-to-0 transitions during bus operation. In the worst case (capacitive loading > 100 pF), the
noise pulse on ALE line may exceed 0.8 V. In such cases it may be desirable to qualify ALE with a schmitt-
trigger, or use an address latch with a schmitt-trigger strobe input.

Capacitive loading on ports 0 and 2 may cause the ¥, on ALE and PSEN to momentarily fall bellow the
0.9 V. specification when the address lines are stabilizing.

Ipp {Power Down Mode) is measured under following conditions:
EA = Port0 = Ve; RESET = Fgq; XTAL2 = N.C.; XTAL1 = ¥5g; all other pins are disconnected.

I (active mode) is measured with:

XTALA1 driven with toion, topc =518, Vi = Vs + 0.5V, Piy = Ve — 0.5 V; XTAL2=N.C,;

EA = Port0 = RESET= V¢; all other pins are disconnected. I would be slightly higher if a crystal oscillator is
used (appr. 1 mA).

I (Idle mode) is measured with alt output pins disconnected and with all peripherals disabled;
XTAL1 driven with zo oy, fonc, =508, Vi = Vs + 0.5V, Vi = P — 0.5 V; XTAL2 = N.C.;
RESET = EA = Vgg; Port0 = V; all other pins are disconnected;

Ioc max @t Other frequencies is given by:
active mode:  Igc = 1.27 X fosc + 5.73
idle mode: Ioo = 0.28 X fogc + 1.45
where fog i the oscillator frequency in MHz. I values are given in mA and measured at Vo =5 V.

Semiconductor Group 9-3
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SIEMENS Device Specifications

AC Characteristics for C501-L / C501-1R
Vee=5V+10%,-15%; V=0V

T,=0Cto70C for the SAB-C501
T,=-40Ct085°C for the SAF-C501

(C, for port 0, ALE and PSEN outputs = 100 pF; C, for all other outputs = 80 pF)

Program Memory Characteristics

Parameter Symbol Limit Values Unit
12 MHz Variable Clock
Clock 1/t = 3.5 MH2 to 12 MHZz
min. | max. | min. max.
ALE pulse width T 127 |- 2t —40 |- ns
Address setup to ALE taviL 43 - toeL — 40 - ns
Address hold after ALE fiax 30 - toeL — 53 - ns
ALE low to valid instr in fuv - 233 |- 410 —100 |ns
ALE to PSEN tue 58 |- too— 25 - ns
PSEN pulse width tpy |215 |- 3t —-35 |- ns
PSEN to valid instr in toy - 150 |- 3fac—-100 |ns
Input instruction hold after PSEN | foxx 0 - 0 - ns
Input instruction float after PSEN | tpy? | — 63 |- foroL — 20 ns
Address valid after PSEN toxay) |75 |- loc— 8 - ns
Address to valid instr in tavw - 302 |- 5itc0.—115 |ns
Address float to PSEN e |0 - 0 - ns

") Interfacing the C501 to devices with float times up to 75 ns is permissible. This limited bus contention wilt not
cause any damage to port 0 Drivers.

Semiconductor Group 9-4
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SIEMENS

Device Specifications

AC Characteristics for C501-L / C501-1R (cont'd)

External Data Memory Characteristics

Parameter Symbol Limit Values Unit
12 MHz Variable Clock
Clock 1/terc = 3.5 MHz to 12 MHz
min. | max. | min. max.

RD pulse width tupn | 400 |- BlooL - 100 |- ns
WR pulse width fawn | 400 |- Bt — 100 |- ns
Address hold after ALE faxe 30 - fooL — 53 - ns
RD to valid data in taiov - 252 |- Sfqc - 165 |ns
Data hold after RD tarox 0 - 0 - ns
Data float after RD tannz - 97 |- 2ty =70 |ns
ALE to valid data in tioy - 517 |- 8icc —150 | ns
Address to valid data in Lavov - 585 |- e —165 [ns
ALE to WR or RD fuw.  |200 (300 |35 —-50 |3t +50 |ns
Address valid to WR or RD L 203 |- 4t —130 |- ns
WR or RD high to ALE high fn |43 123 |t —40 foroL + 40 ns
Data valid to WR transition towx |33 |- teo — 50 - ns
Data setup before WR towwn | 433 |- Ttoe— 150 |- ns
Data hold after WR twox |33 |- torcL ~ 50 - ns
Address float after RD bz - 0 - 0 ns
Semiconductor Group 9-5
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SIEMENS Device Specifications

AC Characteristics for C501-L24 / C501-1R24 (cont'd)

External Clock Drive Characteristics

Parameter Symbol Limit Values Unit
Variable Clock
Freq. = 3.5 MHz to 12 MHz
min. max.

Oscillator period toreL 83.3 285.7 ns
High time toHex 20 terer — loiex ns
Low time torex 20 forer — Lonex ns
Rise time foron - 20 ns
Fall time toHeL - 20 ns
Semiconductor Group 9-6
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SIEMENS Device Specifications

AC Characteristics for C501-L24 / C501-1R24
Voo =5V +10%, —15%; Ves =0V

T, =0°C to 70 °C for the SAB-C501
(C, for port 0, ALE and PSEN outputs = 100 pF; C, for all other outputs = 80 pF)

Program Memory Characteristics

Parameter Symbol Limit Values Unit
24 MHz Variable Clock
Clock 1/t = 3.5 MHz to 24 MHz
min. | max. | min. max.

ALE pulse width fL 43 - 2 too — 40 - ns
Address setup to ALE tavie 17 - tocL— 25 - ns
Address hold after ALE fax 17 - torel— 25 - ns
ALE low to valid instr in tuv - 80 - 4 torc — 87 ns
ALE to PSEN fup 22 |- toro— 20 - ns
PSEN pulse width tLrH 95 |- 3t —30 |- ns
PSEN to valid instr in toiy - 60 |- 3o —65 | ns
Input instruction hold after PSEN | fpxx 0 - 0 - ns
input instruction float after PSEN | fexz? | = 32 |- fore— 10 ns
Address valid after PSEN texav) |37 |- tooL—5 - ns
Address to valid instr in faviv - 148 |- 5 tgoL — 60 ns
Address float to PSEN FazpL 0 - 0 - ns

*) Interfacing the C501 to devices with float times up to 37 ns is permissible. This limited bus contention will not
cause any damage to port 0 Drivers.

Semiconductor Group 9-7
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SIEMENS

Device Specifications

AC Characteristics for €501-L24 / C501-1R24 (cont'd)

External Data Memory Characteristics

Parameter Symbol Limit Values Unit
24 MH2 Variable Clock
Clock 1/te1c = 3.5 MHZ to 24 MHz
min. |max. | min. max.

RD pulse width taLrm 180 |- 6ty -70 |- ns
WR pulse width fawn | 180 |- 6l -70 |- ns
Address hold after ALE Liaxe 15 - ool — 27 - ns
RD to valid data in oy |- 18 |- 5t,c—90 |ns
Data hold after RD fwox |0 - 0 - ns
Data float after RD toz |- 63 |- 2146-20 |ns
ALE to valid data in fiov - 200 |- 81 —133 [ns
Address to valid data in tavoy - 220 |- Ot —155 |[ns
ALE to WR or RD e |75 (175 |81ue —50 (3t +50 |ns
Address valid to WR or RD w67 |- 410 -97 |- ns
WR or RD high to ALE high twan |17 |67 |toe—25 foreL + 25 ns
Data valid to WR transition towx |5 - tore — 37 - ns
Data setup before WR fon  |170 |- Tt —122 |- ns
Data hold after WR fwiox |15 |- toc - 27 - ns
Address float after RD tz |- 0 - 0 ns
Semiconductor Group 9-8
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SIEMENS Device Specifications

AC Characteristics for C501-L24 / C501-1R24 (cont'd)

External Clock Drive Characteristics

Parameter Symbol Limit Values Unit
Variable Clock
Freq. = 3.5 MHz to 24 MHz
min. max.

Oscillator period toroL 4.7 285.7 ns
High time toHex 12 ferol — tolex ns
Low time torox 12 teroL — toHox ns
Rise time torcH - 12 ns
Fall time ToneL - 12 ns
Semiconductor Group 9-9
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Device Specifications

SIEMENS

AC Characteristics for C501-L40 / C501-1R40
Voc=5V+10%,—15%; Vs =0V

7,=0Cto70°C for the SAB-C501
T,=-40"Ct085°C for the SAF-C501

(Ci. for port 0, ALE and PSEN outputs = 100 pF; C_ for all other outputs = 80 pF)

Program Memory Characteristics

Parameter Symbol Limit Values Unit
40 MHz Variable Clock
Clock Vitere = 3.5 MHZ to 40 MHz
min. | max. | min. max.
ALE pulse width t 35 - 2¢t0—-15 |- ns
Address setup to ALE tav 10 - tocL— 15 - ns
Address hold after ALE fuax 10 - toe— 15 - ns
ALE low to valid instr in v - 55 - 450 —45 ns
ALE to PSEN tup 10 |- toc— 15 - ns
PSEN pulse width tew |60 |- Btaa—-15 |- ns
PSEN to valid instr in tow - 25 |- 3t -50 |ns
Input instruction hold after PSEN | o 0 - 0 - ns
Input instruction float after PSEN toxiz! - 20 - tocL— 5 ns
Address valid after PSEN ) |20 |- fero~5 - ns
Address to valid instr in taviv - 65 - 5tcc—60 ns
Address float to PSEN tazeL -5 |- -5 - ns

*) Interfacing the C501 to devices with float times up to 25 ns is permissible. This limited bus contention will not

cause any damage to port 0 Drivers.

Semiconductor Group
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SIEMENS

Device Specifications

AC Characteristics for C501-L40 / C501-1R40 (cont'd)

External Data Memory Characteristics

Parameter Symbol Limit Values Unit
40 MHz Variable Clock
Clock 1/te o, = 3.5 MHz to 40 MHz
min. |max. | min. max.

RD pulse width trurn 120 |- 6ty —30 |- ns
WR pulse width fwn 120 |- 6t —30 |- ns
Address hold after ALE Iaxe 10 - toel — 15 - ns
RD to valid data in v |~ 7B |- 5tyc—50 |ns
Data hold after RD faHx 0 - 0 - ns
Data fioat after RD taupz - 38 |- 2tqc—12 |ns
ALE to valid data in Koy - 150 |- 8 ferc — 50 ns
Address to valid data in Lavov - 150 (- Qtec— 75 ns
ALE to WR or RD huwe 80 |90 [3tqe—-15 |3t +15 |ns
Address valid to WR or RD - 70 |- 4ty0-30 |- ns
WR or RD high to ALE high s 10 |40 |tge—15 toa + 15 ns
Data valid to WR transition fovwx | B - fero — 20 - ns
Data setup before WR town | 125 |- 7 tqe—50 |- ns
Data hold after WR fwiax | 5B - foror — 20 - ns
Address float after RD truaz - 0 - 0 ns
Semiconductor Group 9-11
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SIEMENS Device Specifications

AC Characteristics for C501-L40 / C501-1R40 (cont'd)

External Clock Drive Characteristics

Parameter Symbol Limit Values Unit
Variable Clock
Freq. = 3.5 MHz to 40 MHz
min. max.

Oscillator period ool 25 285.7 ns
High time fonex 10 foroL — forox ns
Low time torex 10 foroL ~ fonex ns
Rise time tercn - 10 ns
Fall time temeL - 10 ns
Semiconductor Group 9-12
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SIEMENS Device Specifications

fLHLL

~ fw — -~ Topy —
™ ~— fusL
- iy —

~ foy |=

| fazpL —
| | ILLAX — fP iz
—! toxux

\ ]f
Port0 )——] AO-A7 L InstrN

IAVW
Port2 X AB-A15 X AB-A15
MCT00096
Figure 1
Program Memory Read Cycle
Semiconductor Group ' 9-13
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SIEMENS Device Specifications

= fwuy

§

~— fuov |

=~ fuw Houwm

— fRLDV et

- v —1 favoz

fhuz - Frriox
AD-A7 Instr.
{  Data N —\_from PCL N

AD-A7 from
Ri or DPL

* ’AVWL

fAVDV

Port2 g P2.0~-P2.7 or A8-A15 from DPH x A8~A15 from PCH

NCT00097

Figure 2
Data Memory Read Cycle

Semiconductor Group 9-14
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SIEMENS

Device Specifications

—1 hohiw [~
ALE / \
PSEN / \
- o
WR { /
= = fovw
- hw | == == twmox
- fLLAXZ =~
fOVWH
AD-A7 from Y AD-A7
Port0 :)—] Rior DL A Data OUT from PCL = instr.N
fAVWL
Port2 )} P2.0-P2.7 or A8-A15 from DPH >< AB-A15 from PCH
MCT00098
Figure 3
Data Memory Write Cycle
Semiconductor Group 9-15
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SIEMENS Device Specifications

ROM Verification Characteristics for C501-1R

ROM Verlfication Mode 1
Parameter Symbol Limit Values Unit
min. max.
Address to valid data favay - 48 1 ns
ENABLE to valid data teqv - 48 tocL ns
Data float after ENABLE tengz 0 48 1o ns
Oscillator frequency g (4 6 MHz
ol —— s —{
. __’Avov
Portd  —————{" Data OUT }
G | fevoz
P2.7
ENABLE
MCT00049
Address: P1.0-P1,7=A0-A7 Inputs: P2.5-P2.6, PSEN=V;
P2.0~-P2.4=A8-A12 ALE, EA= Wy
Date:  P0.0-P0.7=D0-D7 RESET = Wy
Figure 4
ROM Verification Mode 1
Semiconductor Group 9-16
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SIEMENS Device Specifications

Vee—0.5V
e 0.2V +0.9

Test Points

0.2¥-0.1

0.45Y
MCT00039

AC Inputs during testing are driven at ¥ — 0.5 V for a logic ‘1° and 0.45 V for a logic ‘0. Timing
measurements are made at Viumi for a logic *1” and V..., for a logic ‘0",

Figure 5
AC Testing: Input, Output Waveforms

3\ Vou—0.1V
J/ VoL +0.1V

MCT00038
For timing purposes a port pin is no longer floating when a 100 mV change from load voltage

occurs and begins to float when a 100 mV change from the loaded Vo, / ¥4, level oceurs.
In / Ioy> £20 mA.

Timing Reference

Woad Points

Figure 6
AC Testing: Float Waveforms

cC

0.45Y

MCT00033

Figure 7
External Clock Cycle

Semiconductor Group 9-17
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SIEMENS

Device Specifications

1

Crystal Oscillator Mode

¢

-

3.5-40MHz =

i

XTAL2

P-LCC—-44,/Pin 20
P-DIP-40/Pin 18
M-QFP-44/Pin 14

XTAL1
P—LCC-44/Pin 21
P-DIP-40/Pin 19
M-QFP-44/Pin 15

Driving from External Source

N.C.

External Oscillator
Signal

XTAL2
P-LCC—44/Pin 20
P-DIP-40/Pin 18
M-QFP-44/Pin 14

XTAL1
P-LCC-44/Pin 21
P-DIP-40,/Fin 19
M-QFP-44/Pin 15

C=20pF +£10pF
(incl. stray capacitance}

MCS02452

Figure 8
Recommended Oscillator Circuits

Semiconductor Group 9-18
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SIEMENS Device Specifications

Package Outlines

P-LCC-44 - SMD for C501-L / C501-1R (“non-G“ Versions)
{Plastic Leaded Chip-Carrier)

i ‘ b T
i
q | b 5
q _ o D 2
q * ] ©
b | S
- i
.
‘ 44 1 Index Marking
0.5x45° | 1.1x45°
s ‘ k‘[a_sto.mna‘
—-— 1766 g —™

Sorts of Packing
Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”

SMD = Surface Mounted Device Dimensions in mm

Semiconductor Group 9-19
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SIEMENS Device Specifications

P-1.CC-44 - SMD for C501G-L / C501G-1R (“G*“ Versions)
(Plastic Leaded Chip-Carrier)

g/ 5|8
ElS °
0.83 max. < 8|5 Wx 4
™ o| @y« g’ll
T i
G
L4 f f =[0.36WA-BID22x
LY FoEEABDM4x 0T
©7
——M [©[0IB[A-B-D
d ! % -
g | 3 g
E..._._ + 44444 o 2
¥ 4 8
q | b e
g - ?
4‘?(1 Index Marking
1.1x45°
16,561'0.051) -
753102 4{0.18]A-B-D

1) Does not include plastic or metal protrusion of 0.15 max. per side

Sorts of Packing
Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”

SMD = Surface Mounted Device Dimensions in mm

Semiconductor Group 9-20
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Device Specifications

SIEMENS

P-DIP-40 for C501-L / C501-1R (“non-G" Versions)
(Plastic Dual in-Line Package)

-1 g3

5.1max

‘ ‘«15.24 102 =

[
E’ \
|
£~ Ol [ L-""
| A } |
* 1 * h +01
28 | 0.45*"-‘025 o 13 ¢§1 e l
: * 3 -—1524 112 -

1.5max

TR I=0= == =l=0=lBxl=l-cl=l-=xl=l= N

4
uuuuuuuumumuuuuuuuuu
1 20
/ 50.0.05 9.25max
/
Index Marking

Sorts of Packing
Package outlines for tubes, trays etc. are contained in our

Data Book “Package Information”
SMD = Surface Mounted Device Dimensions in mm
9-21
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SIEMENS

Device Specifications

P-DIP-40 for C501G-L / C501G-1R (“G“ Versions)
(Plastic Dual in-Line Package)

N

A T T T T T T O LT G W T O O L) L T

523057

Index Marking
1) Doss not Include plastic or metal protrusion of 0.25 max. per side

é 15241038
. 1
) 127 1006 _E 8 13711025
-
E 18
[ I *
006
264] |_ . 025105 { .-
0.46101 40X ; Btom i
[}
40 2
ﬁﬁﬁﬁﬁrﬂﬁﬁﬁf\ﬁﬁﬁﬁﬁr’ﬁr’\ﬁﬁ

Sorts of Packing
Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”

SMD = Surface Mounted Device

Semiconductor Group 9-22
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SIEMENS Device Specifications

P-MQFP-44 — SMD for C501-L / C501-1R (“non-G“ Versions) ;
{Plastic Metric Quad Flat Package) ‘

£ 4 B
M ? '
08| : ! f __ l0.88t0% by
0.310% -8 =101

= —wl=—{2[0.2 WA-B[D[C)44x

~{=]0.2 A-B[D]44x

44
Index Marking

—-

1) Does not Include plastic or metal protrusion of 0.25 max. per side

Sorts of Packing

Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”.

SMD = Surface Mounted Device Dimensions in mm

Semiconductor Group 9-23
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SIEMENS Device Specifications

P-MQFP-44 — SMD for C501G-L./ C501G-1R (“G" Versions)
(Plastic Metric Quad Flat Package)

Detailed schematic is to be defined

Sorts of Packing

Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”

SMD = Surface Mounted Device Dimensions in mm

Semiconductor Group 9-24
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